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(57) Abstract 

PROBLEM TO BE SOLVED: To provide the memory 
control circuit tor a digital still camera costwise 
advantageous in which a capacity of a frame memory is 
reduced. ' 

SOLUTION: in Y, U, V data of 4:22 sampling outputtBd 
from a camera signal processing section 2 or a 
companding processing section 5 in the case of 
compression or expansion, the luminance data Y are 
written as they are and only the color difference data 
U, V are written in a frame memory 4A while being* 
down-sampled (data thinning) in a form of 4:1:1. In the 
case of read from' the frame memory 4A, only the color 
drfference data U, V are up* sampled (interpolation) so 
as to give data equivalent to 4:2:2 sampling apparently 
to the companding processing section 5 or a display 
device 7 adopting the JPEG or the like. Since a memory 
control section 30 conducting processing as above is 
provided, the capacity of the memory 4A is reduced. 
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1 

^gria^* yKietw *-**y v 4 

^le > -t y octets o fc ri> & &miSL?- * * , mm$ i 

WHO. 

4 5 tetter, 

s>**B3?i * L/^epie^ * y tcsettr*** y v 4 
Mie > * y Kiel* l, /c ^ * * e> . tree 

>iu ^ f )i f7 * ^ <o* -t y Mftnaa. 

*^*M7£4$<,>t\ 

EttttlCfct'T. ;**5(Ki&ffl»fr6ilJ>jSftfc4 : 
2 : 2^>7*'J>^Y, U. Vf-Wfe. Yf- 

^tt-eoga-cBSM- <u, v)cr>^^i/2^> 

1 E&rSiitM * y ^ 4 V^Wit . 

»±. 4:2: 2»3C^-**(C&a<,/c^>^^ > 
^-*£&£jrf*y y- K*R££JMiG&C±*» 

*n^*7tc4$t,i*C, 

fc. 4:2; 2lT>7y >^3V>Y. U, V^-**» 

8£tf. Y^~*t**<?>3:3;T'fe^f^ <U, V)C9*£ 
l/2^C?>1f>7*J>^LV^%. giiiB-7U-A.y* 
»JK4 : 1 : \ mX'*&t*J**V*>4Y*&t. 

mu?i<~<Ls* i )<o&&Lmc, &mt^- (U. v) 

ft^MUc^L. JUtWJt. 4 : 

2 : 2^O^-^StK:^0rc^>^»;>^f-^^ 



(2) MW1 0-2 1 0 50 1 

2 

* y y - K^si *m ucc tttrnttzr 

4. 

»*«4ffi<K>-rf*y5-{ h«BW>t'J!l-1f« 
[0001] 

^Eiamr- ^tcjtfeuxi3»y < 7* wear* 

&fi&£ft fc ^ 2 JU X ? * 7 IC 4*1 » "C , Effi&H 
[0 00 2] 

(&TDSC) KfcuTt*, «f9$£3ft?- <ttT 
20 CCD) ^O^-^-^tr^R^ii^JaaBIS (DS 

[0 00 3 ] B9tt ( ®&<D¥V*A,**>\,f7jtvK.* 
ii h Ett«iB * f f *> M * 'J MMtgIB £ ^^it 1 

[0004 ] BaKfel'-C. CCD^©^-X-^-fe>^ 

^ 2 -ca*a« ^nrf^^ ;^*»# t u rtt* $ 
-coa, y * y 4 ^6 «yR«a u xm#&*m 

[ 0 0 0 5 ] J P EGE«^5W«^*^4 

v24>t-V -z>X^mfrbt>tc$>, WA\W^ 
40 IWOgSrC^X^/P'O^gWJ:^, la 

10 006) fcU, J PEGfffcfcftfcMPStf. »» 

(r^4y7^^^AE»^*5Itt4tf0, ccmm- 
«c«y * y 4 o«£(i^^ *-/7n 7 Z£&<DtcX><0 

[0 00 7] DSCi(,^ffl^#^4 
50 I. ®&*)7>lZ4 2±tiLl)m*ZftZ>Ct\tl>tl< % tf 
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[0008] C©J:5fril£, tfeftff 41* 1 QBii (7U 

fc#>. **y4£<,ri*iHi5#G>7i'-- i» 
[0 00 9] 44K/>*'M«, 7U-A^*W 

HWtaDSCfcfcl*rtt; ft^BBRlf^XtC 
J6D&7U-A^*y*«tl^DRAM3^«!J**li: 

Y . U <fe£; B-Yif-^) . V 

(a|; R-Y3R) v>. i»frfy&Y/''fe&&'93rt$Bi 

[00 11) MV3>iO, ttfDii* 

ffismttii^iE*^, or. 64 o 

(+*) X4 8 0 (£i£> <0W«iS*tt«r»^>. <r«b*> 
* V G A I*H3M§«WHs >thMS» Sti/cDS Ctt£ 

100 12] COJV/VGA^-rf-SHr 
fcDSCKfcc rt»Y. U, Vf->©t>^»; 

^*>fl>*4 : 2 ; 2 <EPfc2 ; 1 : 

^Jfgfi <YUVa*7«) 2^6, -Ettf^&&»5<c2 

4:2:2 <BP*>2 : 1 ; 1 ) <5>f- >S3SiM»t 

[0 0 14] flEoT, «*tfDRAMTl§jRSft*»e 
**!Mfe4 : 2 : 2 (fiP^2 : 1 ; 1) <?tt£§#i* 

[0 0 1 5 3 £.C6T\ 4:2:2 <Hlfc2 : 1 : 1 ) 
<D*g£, iftOVGA < Video Graphics Array) 

*y<D8fili. 64 0 X4 8 0x2x 8 [bit )=4. 9 
[Mbn HJS«*DRAM*Stf, 4 MbU 

&{£*£<t 1 6Mbit "COS $fc«>, COJ:^ 

fr«St*&»«K:4Mbit o D «*2<@lSfflT* (07 Off 
^■4 A. ABULXm?) Ci«C«f0. 3A^i^t3 



(3) 0-2 1 0 50 1 

4 

[0016] 

[ftW^KSil/Jr^ir^WjB] ±B©CTi<. 4: 
2 : 2 (BPfc2 : 1 : 1 ) V®^ 1 feQVGAtM X 
life * £E«§&ET * tcwm t U * 7 U - A ^ 
^'JOSSl*. '4. 9Mmt4*9. 4Mbit P I i£2(i 

■c. *ftWiiJbia<oPJlBK:fi^ % 7u-^y*';^fi 

[00 17] 

- £ fcRasi * i//tc^6pie^ * y tciate-r^^^ y 7 

* . ffifsana; 1 * s o ti & h mz* * y *>e Steffi 
o. E«f*s«iwxi«i^a*c«aw''6y * i; y - 

[0 0 1 8] l^LfcK. -rf-tyt*. -h* 

^-^^Ettitfi^a^xrtfeWctoMaisi/, * 
jj^teffl** i/ -c«7n«Btcft»r htdbtztmt <* ft 
Etftt&&£g»* % Ear^fc^^-^B 

y y - k#romw£ > srKoia?u^c»«ii 

[ooi9] nm23&<D&w\t. m&mmtm 
vmzitrzrvtbAfWjtyicte^x, ^*y 

t . EttBXttftSftOttftMa^ BttfrWi 6tt * 

40 iwcMF&ra? 1 ^ 6 «r ^6fi5ss^ * 0 Kiattr -5 > * y 

^^fiillE^ * «J *»^R^U1 Ettttft^tttt^CMcTn 
KB^ffiflBri^^y y- K^SitAttl/fcCittt 

[0 02 0] B*3I20«I«k:*$^'C. ^y^aiftf 
50 lx4>, «»±©K8ytBT^jftln»^:^^^^^•J9^;^ 
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[oo2i] nms saftonw*. Bi«jE*in*g«iai 

3ft*: 4 : 2 : 2tr>7- »J :> ?<7>Y. U, V 
fc. Yf'-Jtt-tOSaT&SM <U, V)<£*£! 
/2^$>*>:/y mj£e7 U-A>*»J 

^4 : 1 r lE^T'SiMM^y?-* h^Ki. 

*MMrfT}|we, fegflw (u. V) 
4:2: 2*«Of-^B«:aSUct>^«/y^- 
[0022] tt#* 4 CQM^H!». Bj«E»f*Steffl 
^?>3n&. 4:2: 2-*>7*y> ?&3ft>Y. U, 

— ?&i&>fl?)ll&/r V*-^HAyn**^,*>.*i=.Q ,ii 

V ) 1/2 y ^ >t >7'»J we. mi? 
tt±. 4:2: 2*25$©?- *&K£i*Ofctf>:^J > 

[0023] is** 5 e&omit. mumwmm 

[0024 ] BW3^5«WM?K:fci>TO EfflfcX 
fii*?£ttfc4 : 2 : 2^>:7y > ?<9Y, U, V^-£ 

tcfcc>t\ y regm^ <u. v><o 

AMW7U-^*iJ(C4 : 1 : 1»WC«&*, 7 
b-A>*i;ttailrlt(C«. fe2Hf-Ef <U, V) <DK* 

r?zf?>?yi>y mm <2£K*££tr> > r*c 

2£g^4 : 2 : 2tf>7'; > aWW*-* 

-rf* ttai^U (>^'J70 4M&aCM * y y - K* 

[0025] > * y ttJgmoBBaro^ - *&JIti, 
'-HMMM : 2 : 2BMr-* I </CMBU DRAM 
*©?U-^*y^>Sa*7*---?,, h<r>*£4 : 

1 : l^1*^t'. WI*l*VGAtHX<r>-<>f- 



C4) span 0-2 1 0 50 1 

6 

4 8 0X 1. 5 x8 = 3. 69MbitifrO, 4Mbit 
<&DRAMSffi£TB*C±K:&***, 4 Mbit DR 
AM* 1 MtUi&ZttJi < . *A:Aa©afi±(D4*tt* 

y < assist) Kih^ttemftm^^ime} 

sre«£A,*»t;rK:, VGA^^xcon^r-^^ 

1 0 0 2 6 3 $ fc, rtttTffftfi^* «j «r tf&Ktlw r 
10 < 7(ctai*gn^E»^^-^ibT(t, Hew& 

4 ; 2 ; 27* I- testes. 7t^£Lt<D 
[0027] 

m.i>xtmrz. m \&*fm<»-tmw&&v7ts 

20 o, 

^gfi^YS^a^ft^ <u, v) frhttzrvzum 
(u. v) ^^ra5i*u^s^ -) <*ij4 Acca«s^- 

ffibtet*, -rf*»j4Atcseifiofcf tr ^^si«^ : ~^a> 

PIBfeMfl^ (U, V) O&Z. BliaiQ§|$£«r 
fflPflU^SIflie^-t'MA^Sft^UOT, E«si*^ 

[0029] E«N*W»5 TO. ffif^ 0 tt#*>V& 
tt2titcm#7 : -*icmsZ J PEG^EJS&JI^t 

[0 030] $ ^c, IS$i^ r * T 6 **6tt*ffl LT*^ 

7 cc^^-r * i * tc« . iwa* r<7 6 iam 0 tc 

aSfeEWr-**, EaUftft^MS-CflWiL./clll, -rf 

* , ;nJaJSC3 ocDWaitcs^^r^* 4 Acc-aiatt 

O^^fe^l^L/^^^^^y 4 A^B»f-^01 7 U 

50 -A^^iattr^o *<wft. j(*»MA*6wa*» 
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4 a icett ofc *v * ^B*y- * © 5 * t ^lea^ft 

[003 1 ] ^(MMicfctt&ttUHfCt*. rt> 

[ 0 .0 3 2 ] B2 \mi <OT*J* >\>*9hf> * SKfctt 
1 0 0 3 3 ] B 2 <c fc ^X. *E«tt«"CH A/ . 10 
t^4, B*. MBftaWBfk^^cr^^ori' 

&. 

[0 03 4 ] xr^MMvso^oMm^a. y (■ 
K) 8 bit ; u/v (feg> 8bit<oiti a bn a. 

Y: U :.ViL-cor-*)E»U-htt»m**>& 
4:2: 2' (BP* 2 : 1 ; 1 ) 1* 

WBBo^-friHHMri 6 bit x7 aofl, 

1*?IN0 (1H> £780 fH <fH 
tUX) (il^»> 6 4 0. Sit 

*). 

[0035] r^-b^f *>*»;£OTt*. 1 

7-F U6i»t ) tlX2S6K = 4. 0 9 6Mbn<D 
DRAM <5tffc4Mbit fi> ^Jl^g^S 

[00361 03 (tSMtttC^tf ^fl»r- * * 4 * > 

3(b) I^^'JM'#^3 0^6^^'J4A^<?>®^t- 

[0 03 7] ffi*l«c*a*rtf. CCD&£4>tt 
flWr*>&»6ftfeWMW*, A/D&»**JI3*2 

[0 03 8] mi*7-*<DZ'->r>Z£UXlt. ®3<0 
*5tCU*ifi. CCV\t%z.#T\,>£lK.4 7- F»* 

i i b-c«tt±iginorsftwr-&c iter*. 40 

[ 0 0 3 9 ] 03 GO tc«. -rf * >; MWS3 0 'sCMS* 
f'-*tn£iCtett2> s 7 80 fH i?OyM= ) 2. 2 
7MHz) <t£kKl. 1S&ZtlhmL7~Z£l,TYF 
(8bit ) RtfUV^-* (8bit > aWRStlTl* 

f. *<DYi t^A^^^I 7-F ( 1 6bu ) 
S > ?T?DR AM^C»*»; 4 AK§S&**l* e 50 



»PiWl 0-2 1050 1 
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[0041] &£s<zwt>mm % uo 

[004 2] C CrtfflgtC YO ( UO ) *T&>< 

^ k Yi (Vo ) *±{&>u ncuxi'h^ *§m 

[0 04 3] Y2, Y3 T-**W*KW3<>>* 
4 5>?T'7- F7~*£Lr-rt*'J4AK:*S&*ft 
6, 

[0 04 4 ] T**>fc, £@Grt'*4 9-K#<££& 

*iaK:*rt*r. ^-t«;4 AK§a&*ft*oti. Yo- 

Y3fccfct>\ UO. Vo<£3 7~F££*o W%. Ul 

[0 04 5]i**A, 1 -X<D4 V-FSHZtCh^Xkm 

(64 07- K) frO^Z. Mf&i>Cj**V4A 
tC%$&£tl*<D\t< Y^-^^3 2 0 7-K. U/V 
f-*#I 6 0 7-KT\ lt4 8 0 7-Ki^-5 # 
[004 6] 4 AilxTDRAM«r«^/c«-&tC 
t*. DRAM© l^-i>(*5 12 7- Fr**^ 1 
?0(1H) #<7>iJ{fcr- 1 ^-^rt tc* * ^> C 

^(*©Y : U : VO?~fiWt&X'mWt4 : 1 : 1 <h 

[0 04 8] B4tt, ^*';4Ar'^>^DRAM^O 
4 : 1 : lK&f : ~?v?t'>!/<»~m!nUXi f >Z> 0 

[0049] 04(a) fc£f*CW*«Jx'J7£. 04 
(b) Kl ^^>#or-««SPji*nfc»M)--W«r 

[0 05 0] C<9cfc ^tCOTVGA < 64 0X480) 
1^^X04 : 2 : 2f-^H, Y^-^tiW?l*S 
n6Ci^<^T<Df p -^^DRAMK:S«i&*n i 

sii^ (u, V) t^•en-e•nl/2^>'t^>^y>>? , 

(^-^»5l*> Strc. 4 : 1 r ltb£T'DRAM± 
l^-r>9^>^-^, ODRAMCDl^-^ltyd^ 

^t->^$n*^^<M2^ai^3ftTt'*. Y^ 

-^tCOUr«. Y6, Yl, Yi. Y3, -t^O* 
*Kt6Sn^. U, Vf-^tc^tB, U0. Vo 
. U2 , V? , -<!;iett;$t;. Ul , Vl , U3 , V3 
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[005 1 ] xk, ff»j*»a»«5 * *i*anr 

[0 052] J PEGEtfJT-OI^Lrtt, 4 : 1 : 
1*>4 : 2 : 0. 4:2; 2fr £<^&£JkW>^y > ? 

-CO^-Ct)4 : 2 ; 2*K7r*fiW 

h#4 : 2 : 2fl^~£KttJSOT<,>&«, 
10 0 5 3] U/c^^r. J P EGEtMMiiEtK K 
*H/Tt*4 : 2 v 2%$$)?-* ILXH&Mc&W 

[0 05 4] iCW **\*?*tt:tt,-'Ctt. 
^DRAMe§^iAjtn/i:^'C4 : 1 : ICC&^r.l* 
h<DX\ fi£t«ffi <U/V> fcW*2K»**fct*, 15 

ftfH4 : 2 ; 2f r -*Es££l,TEI«ftg&HS|i5KjS 

[ o o 5 5 ] 05 itaamwa y*<<>*-v-7? 

[0056] I^Ud^lK^ h (8 bit ) iU ^ 
D^^^-y-^TOf^log ( 1 MCU = 4^ 

0 9*±UcS«4 : 2 : 2 (ft«2 : 1 : 1 ) > Ott 

?Bi rtJY0(BD-Y63(Bi) Or- *#DRAM4 A 
[■0 05 7] SMC, &If-^PW^^2SS 

U0(B1,B2), U0(B1,B2), U2(B1,K). U? 

(Bl r B2), U6?(B1,B2). U<52(B1,B2). JfttXVOCBl, 

B2), Vo<Bl,B2), V2(Bl f B2). V2(B1,B2), V« 

(61,62). V62(Bl r B?)i. U^Oy*, V7Qy$>0>m 

m^fflsn*. (w±iMcu-4rD7^»ia) « 

[0 05 8] CiOJ:^«cl/'Ctt«4 :2:2 (»|R2 : 

1 : 1 )."CE<fi«ttSli--&C4-C, ftMt±t*4 2 : 
2f r -*OEttn- K#E«f*ftfc«»5«:flS*£*i* 

[0059] mm*MM<07a -7f 

[ o o e o ) wmotomt, Km ±± < s» t u 

4> ^e>^^ j ;»|RU«ltii^^nfc4 : 2 : 2»5C<D7 
a??r-nmGOJ:5lCUZ>i>y DR AM4 A^Cw 
*iitH8£l*4 : 1 : 1 Jp^-CSffLCtWntta^JSri- 
Uo -UeSttJVo -ve^'o^ ^r-^Sri s 



(6) ftH¥ 10-210501 

10 

. ^ hr^ffii?K»TDRAM4 ACCS^tf£*^a> 
4>fc6A,. DRAM4A±KSS*ftfcY,- \}?~ 

*t*. waoB4i*-?fc<rao^yfcf>mft>n* 

[0 06 1 ] 07 liS 10«>*JU* 
[0062107 tOs^X . ^^5fitlS"C'HA,/cg&5>30K 

#fi»Stcf* $ > * y Mi0fli3 (J <D&fte^ a. ? * £^ o 
10 z>. 

[0063] EMWA«ani5 6 ^ * y MWP 30^ 
OH***-***. Y 8Mt, U/V (fe^) Sb 

u Wtl Sbit tb. Y: U: ViOTTCT)^^^ 
hfcSWv.fcl9>*4 ; 2 ; 2 (BP^2 : 1 ; 1 ) V- 

[0 06 4] ^^W3()^6^*'J4A^, i® 
Ifrr-tO^hV^T-fiimW^ Y : U ' VI 
UX<DT~ntj£l'-t&mZ4 : 1 *. LXNfe*. JS 
;c. -rf-=e'J4 A*^-rf «>JMMI3 0 Ni, fillSic^ 
2o ^feiHu— htb^l3:4 ; 1 : 1 *C*>£, 

[0 06 5] -ebr, AfrbomigL?-*** 
* y »at3 o c tic J: iri<iiara?i »s^ma 

$n-C, Y : U : V = 4 : 2 : 2^^-^fe^b- h^t 

#X'«^«a7iC3effi$n*. 

[006 6] 08 MtmiCisllzmfc?- 
9Zmr®T&Z. H18(a) ti^^'J4A*>S>*M*li 
W3 0 ^bxa^tK^n^i®^- ^ ^ A t > 
^L/. B8(b) «>^^WI»*3 0^6*/Tfaa 7^.(0 

^^S^nfcElfiaOft^-^ti, AEtftf«£att5* 

[0 068] ■*^-*<9^-Jr>^&0t'tt. @8^> 
J:5tc <B3<0E*ftO«6traSW:) W*K 
4 7- K^^: 1 rw*(liLrM±Btt-7f KWT* 

[0069] «f v 7 6^e>OE^ii^r - .^4E 

40 ^SbT^« j e«J4A-m^$n-6o ^*'J*«|i5^6 
;<*'J4AK**Urt*, >*y h^SOlWWcj: 

. (U, v) <o^R9?l^nr^*»j 4 Abates 

[0070] -tLT, W*«m«T$lHriCl*. 08 
(a) ^Tir^iC, E»«©y*yS*iii^»4t*-?fc 
<jS?iC, ^-t'J4ArtO^"-^^ y«iJHtMR30rt 
^^yy-K^R^WflWCJ:*}, Y0. Yl^Uo 

, vo«*7-F-^^ha»sn, -enenY8bit 

50 . U, V8bit i^oTR^til^n^o ^^'J 
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u 

•MA^Cfefty-* (U. V) MHIMlfettS-cett 

*7<*ftfc4 : 2 : 2*>*!J> ?G>Y. U, VF-jriC 

MWU-A^^ 'J4AK4 : 1 : l«35t«tii 
*. DRAMH*BBo««Ctt, fe^fi^ (U, V)<»* 
^7 9 Vlt>^V>!f <t«BM:fcti2ft»*) r-sci 
*C. ^ N 't^±. j FEG^OE.ijii»pS5^SsP5^4 : 20 

2 a^^y^iaa^-^taiJc^te-x-fctfWi 

&3 0?>*£5rcS**>6. m*.\*VGAV4XQ>4jt- 

i>*>v<b&s®j***)4&^<m%? : ~$nkt. 6 4 

6x480X 1. 5X8 = 3. 69Mbn £frt>. 4M 
bit ©DRAM08fi&TB*C±££*fc«C>. 
4 At OX 4 Mbn ODR AM£l«W*«*t*J:< , 
*fcAW^aK±(J[)»tt^6, Y (BJSe^) 

ttew#^»c * tarn- a ©x\ 

AIM XOESffc * 5 C 4 OTItt 4 30 
[0072] *fc, MK7Wktt^« l Jt>f r 'rX»«r£ > 

ttft&4 : 2 : 27*-?? hft:&6*»6 t 7?^^ 

*)'X-Us>V7t (H»tTa-9^> ^Oftfftt^S 
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